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(54) TERTIARY ROSEN TYPE PIEZO-ELECTRIC TRANSFORMER AND ITS DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tertiary Rosen piezo-electric transformer 
and its driving circuit by which leak current can be reduced when loaded and a 
high-frequency voltage with stabilized high voltage be applied to load by insulating 
circuits on the primary and secondary sides of a piezo-electric transformer so as 
to reduce the floating capacitance to the most extent when loaded. 
SOLUTION: An a.c. voltage is applied to input electrodes 2a, 2b, 3a, and 3b of a 
tertiary Rosen type piezo-electric transformer 1 from an input source 7. A 
balanced voltage is applied to a load RL from output electrodes 5 and 6, and the 
load is floated from the earth. A current detection circuit 8 comprised of a resistor 
R2b, a capacitor C and a diode D is provided to the input electrode 2b to detect a 
load current io. Since the load current io is shouted to the input electrodes 3a and 
2a and input electrodes 3b and 2b, it can be detected by using the voltage drop of 
the resistor R2b. As being different from the case where the circuit 8 is provided 
to the load RL side, no large floating capacitance is generated in the load RL and 
leak current can be reduced greatly. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Prepare the input electrode by the side of primary (2a, 3a) on the surface of a center section, and an input electrode 
(2b, 3b) is prepared in the location of the rear face of the center section corresponding to this input electrode (2a, 3a). Prepare 
the output electrode (5) and output electrode (6) of a secondary in a surface flank, and polarization processing of said center 
section is carried out in the thickness direction, and — while carrying out processing polarization of the both-sides section 
except said center section at the same direction of a longitudinal direction and insulating the input electrode (2a, 2b) and 
input electrode (3a, 3b) by the side of primary - the input electrode by the side of primary (2a and 2b --) The 3rd Rosen 
mold piezoelectric transformer characterized by the location of 3a and 3b and the location of the output electrode (5 6) of a 
secondary being node points. 

[Claim 2] Said input electrode (2a, 3a) is the 3rd Rosen mold piezoelectric transformer according to claim 1 which division 
formation is carried out by the slit of the slant prolonged on the diagonal line, and division formation of said input electrode 
(2b, 3b) is carried out by the slit of the slant prolonged on the diagonal line, and is characterized by some each input 
electrode (2a, 2b, 3a, 3b) being in the location of a node. 

[Claim 3] The primary side input circuit which impresses the alternating voltage from an input source (7) to the input 
electrode (2a, 2b, 3a, 3b) by the side of [ which is prepared in the front rear face of the center section of the 3rd Rosen mold 
piezoelectric transformer (1) in claim 1 or claim 2 ] primary, The secondary output circuit which connects a load (RL) 
between the output electrodes (5) (6) of the secondary prepared in the flank of the front face of the 3rd Rosen mold 
piezoelectric transformer (1), The drive circuit of the 3rd Rosen mold piezoelectric transformer characterized by constituting 
from a current detector (8) which detects the load current of a secondary prepared in any one of the input electrodes by the 
side of primary (2a, 2b, 3a, 3b), and insulating the secondary the primary side. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the 3rd Rosen mold piezoelectric transformer used for the inverter for cold 
cathode tube lighting of the back light of liquid crystal displays, such as a personal computer and a word processor, and its 
drive circuit. 
[0002] 

[Description of the Prior Art] Drawing 4 is the perspective view of the piezoelectric transformer used for the cold cathode 
tube lighting inverter in the conventional example. In drawing, the secondary Rosen mold piezoelectric transformer, the 
input electrode which prepared 10 in 12a and prepared 12b in the single-sided section, and 15 are input electrodes 12a and 
12b and the output electrode prepared in the opposite side section. In the location of input electrodes 12a and 12b, 
polarization processing is carried out in the thickness direction as the arrow head shows, and in other parts, polarization 
processing is carried out at the longitudinal direction as the arrow head shows. 

[0003] To the input electrodes 12a and 12b of this secondary Rosen mold piezoelectric transformer 10, the high-frequency 
voltage of resonance frequency is impressed, and was resonated, and high-pressure high-frequency voltage has been 
obtained from the output electrode 15. 

[0004] This secondary Rosen mold piezoelectric transformer 10 has the oscillation mode of a proper, and has two knots (it is 
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the part which vibration does not produce and is called a node point). The location supported since support in the part which 
is vibrating causes the degradation by oscillating inhibition receives constraint. Moreover, the connection parts of the close 
and output lead wire to input electrodes 12a and 12b and an output electrode 15 have the fault which becomes the part which 
is vibrating and invites an open circuit of lead wire. 

[0005] Drawing 5 is the perspective view of the piezoelectric transformer used for the cold cathode tube lighting inverter in 
other conventional examples. In drawing, the input electrode which prepared 20 in the 3rd Rosen mold piezoelectric 
transformer, and prepared 22a, 22b, 23a, and 23b in the both-sides section, and 25 are the output electrodes prepared in the 
center section. In the location of input electrodes 22a, 22b, 23a, and 23b, polarization processing is carried out in the 
thickness direction as the arrow head shows, and between input electrodes 22a, 22b, 23a, and 23b and an output electrode 25, 
polarization processing is carried out at the longitudinal direction as the arrow head shows. 

[0006] This 3rd Rosen mold piezoelectric transformer 20 has the node point of vibration in three places of the both-sides 
section and a central part, and since it is possible to perform connection and support of the lead wire of close and an output in 
those parts, it has the merit that an open circuit of degradation and lead wire can be prevented. 

[0007] Drawing 6 is a perspective view of a piezoelectric transformer which has two output electrodes. In drawing, the 3rd 
Rosen mold piezoelectric transformer, the input electrode which prepared 30 in 32a and prepared 32b in the center section, 
and 35 and 36 are the output electrodes prepared in the both-sides section. In the location of input electrodes 32a and 32b, 
polarization processing is carried out in the thickness direction as the arrow head shows, and between input electrodes 32a 
and 32b, an output electrode 35, and 36, polarization processing is carried out at the longitudinal direction as the arrow head 
shows. 

[0008] Drawing 7 is the drive circuit of the piezoelectric transformer 30 which has two output electrodes explained by 
drawing 6 . The current detector where 8 consists of Diode D, resistance R, a capacitor C, etc., and 7 are an input source by 
the side of primary, and the load [ like a cold cathode tube ] whose RL is. 

[0009] The alternating voltage from an input source 7 is impressed between input-electrode 32a by the side of [ a front rear 
face ] primary, and 32b, high-pressure high-frequency voltage is impressed to an output electrode 35 and a load RL like the 
cold cathode tube of a secondary connected among 36, the light is switched on, and it is made to drive. This load RL will be 
floated from the ground. 

[0010] Since the current detector 8 is connected, the output-electrode 36 side of this load RL is connected to the ground 
through Resistance R. This current detector 8 detects the load current which flows for Load RL, and sends out a detecting 
signal to the next step (not shown). An input frequency is controlled based on the output from the next step, and it is 
********** to constant width about the load current. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in this drive circuit, Load RL is connected to the ground which is the 
end of the source 7 of a direct input through the current detector 8. For this reason, the stray capacity of Load RL is large and 
the big leakage current arises by Load RL. This leakage current is explained based on drawing 8 . Drawing 8 is the 
explanatory view of the leakage current in the drive circuit of the piezoelectric transformer of the conventional example. It 
connects between the output electrode 35 of a high-pressure output (for example, 2HV), and the output electrode 36, and the 
end of Load RL is connected to the ground through the resistance R of the current detector 8 at the output-electrode 36 side. 
For this reason, stray capacity CS It minds and he is leakage current i2. It flows between an output terminal 35 and a ground. 
This stray capacity CS He is leakage current i2, so that a frequency is high and output voltage is high. It increases. When the 
part and Load RL are cold cathode tubes, the brightness falls. Therefore, the technical problem that the frequency for 
obtaining sufficient electrical potential difference was restricted occurred. 

[0012] This invention is made in view of such a point, and it aims at offering the 3rd Rosen mold piezoelectric transformer 
which lessens the leakage current in a load and can impress the stable high-pressure high-frequency voltage to a load, and its 
drive circuit by insulating the circuit of a secondary completely a primary piezoelectric transformer side, and lessening stray 
capacity in a load as much as possible. 
[0013] 

[Means for Solving the Problem] The 3rd Rosen mold piezoelectric transformer of this invention prepares 2 sets of input 
electrodes, and two output electrodes, and has insulated between [ of each class ] input electrodes. Therefore, it has structure 
with which 2 sets of the piezoelectric transformer to which the property which consists of 1 set of input electrodes and one 
output electrode was equal were doubled. The output from an output electrode is balancing and a load will be floated from a 
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ground. The stray capacity of a load is sharply reducible with this. In addition, since between [ of each class ] input 
electrodes is insulated, it needs to be external connected between the input electrodes of each class, and functional expansion 
by external connection is achieved. Moreover, since this 3rd Rosen mold piezoelectric transformer has the node point of 
vibration in three places of the both-sides section and a center section, it has the merit that it is possible to perform 
connection and support of the lead wire of close and an output in those parts, and an open circuit of degradation and lead 
wire can be prevented. 

[0014] In the drive circuit of the piezoelectric transformer of this invention, it is circuitry using the 3rd Rosen mold 
piezoelectric transformer which prepared 2 sets of input electrodes and two output electrodes which were insulated. Since the 
current detector was established in one of the input electrodes of this 3rd Rosen mold piezoelectric transformer, the ground 
of a current detector has become the same primary side. Therefore, unlike the case where a current detector is prepared, there 
is no big stray capacity in a load in a load like before, and the big leakage current can be prevented. The whole cold cathode 
tube can be made to turn on without brightness nonuniformity in this invention, without brightness falling, when a cold 
cathode tube is used for a load since there is little leakage current. 
[0015] 

[Embodiment of the Invention] The 3rd Rosen mold piezoelectric transformer of this invention forms the input electrodes 2a 
and 3a by the side of primary on the surface of a center section. Input-electrode 2b and 3b are prepared in the location of the 
rear face of the center section corresponding to these input electrodes 2a and 3a. Prepare the output electrode 5 and output 
electrode 6 of a secondary in a surface flank, and polarization processing of said center section is carried out in the thickness 
direction. While carrying out processing polarization of the both-sides section except said center section at the same 
direction of a longitudinal direction and insulating input-electrode 2a, 2b, and the input electrodes 3 a and 3b by the side of 
primary, and input-electrode 2a by the side of primary, 2b, It has the description for the location of 3a and 3b and the 
location of the output electrodes 5 and 6 of a secondary to be node points. 

[0016] Moreover, division formation is carried out by the slit of the slant prolonged on the diagonal line, division formation 
of said input-electrode 2b and the 3b is carried out by the slit of the slant prolonged on the diagonal line, and said input 
electrodes 2a and 3 a have the description for a part of each input-electrode 2a, 2b, and 3 a and 3b to be in the location of a 
node. 

[00 1 7] Furthermore, the drive circuit of the 3rd Rosen mold piezoelectric transformer of this invention The primary side 
input circuit which impresses the alternating voltage from an input source 7 to input-electrode 2a by the side of [ which was 
prepared in the front rear face of the center section of the 3rd Rosen mold piezoelectric transformer 1 ] primary, 2b, and 3a 
and 3b, The secondary output circuit which connects Load RL between the output electrode 5 of the secondary prepared in 
the flank of the front face of the 3rd Rosen mold piezoelectric transformer 1, and an output electrode 6, It constitutes from a 
current detector 8 which detects the load current of a secondary prepared in any one of input-electrode 2a by the side of 
primary, 2b, and the 3a and 3b, and has the description for the primary and primary side to be insulated. 
[0018] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the perspective view of 
the piezoelectric transformer used for the cold cathode tube lighting inverter in the example of this invention. In drawing, the 
input electrode which prepared the 3rd Rosen mold piezoelectric transformer with 1 [ made / with the piezoelectric 
transformer / from PZT (titanic-acid lead zirconate) ] which consists of a rectangular piezoelectric device mostly, 2a, 2b, and 
3a and 3b in the front rear face of a center section, and 5 and 6 are the output electrodes prepared in the surface flank. Each 
of these electrodes can be easily formed by printing a silver system ingredient. Division formation is carried out by the slit of 
the slant prolonged on the diagonal line, and division formation of these input electrodes 2a and 3a is carried out by the slit 
of the slant to which input-electrode 2b and 3b also extend on the diagonal line. That is, it is divided to a slanting slit and 
input-electrode 2a, 2b, and the input electrodes 3a and 3b of each other are insulated so that it may be located on the node 
which the broken line of drawing shows. By dividing an electrode to the slit of this slant, an input electrode and a node 
location become the same. 

[0019] In the location of input-electrode 2a, 2b, and 3a and 3b, polarization processing is carried out in the thickness 
direction as the arrow head shows, and in other parts, polarization processing is carried out in the same direction of straight 
side as the arrow head shows. Therefore, from an output electrode 5 and an output electrode 6, the balanced voltages of 
reversed polarity will be outputted mutually. In addition, in the case of the 3rd Rosen mold, only in a part with an 
inter-electrode short distance of I/O, compared with secondary Rosen molds shown in drawing 4 , a polarization processing 
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activity becomes easy. 

[0020] Since the node point of vibration is in three places of the both-sides section and a center section and this 3rd Rosen 
mold piezoelectric transformer 1 can perform connection and support of the lead wire of close and an output in those parts, it 
has the merit that an open circuit of degradation and lead wire can be prevented. And since input electrodes 2a and 3 a, and 
2a and 3b are divided by the slit of the slant prolonged on the diagonal line, a part of each input-electrode 2a, 2b, and 3a and 
3b are in Mead's location. By connecting lead wire to the location of this node, the node of lead wire does not vibrate and an 
open circuit can be prevented. Moreover, since Load RL is connected to the balanced output from output electrodes 5 and 6, 
there is a merit that it can be in the condition of having floated the output side from the ground, the stray capacity of a load 
can be reduced sharply, and the leakage currents can be reduced sharply. 

[0021] Drawing 2 is the drive circuit of the piezoelectric transformer used for the cold cathode tube lighting inverter in the 
example of this invention. In drawing, 1 is the 3rd Rosen mold piezoelectric transformer shown by drawing 1 , and the load 
current to which in R2a, R2b, R3a, arid R3b resistance and 7 flow for the input source of the alternating current by the side 
of primary and a load [ like a cold cathode tube ] whose RL is, and io flows for a load, and 8 are current detectors which 
detect the load current which consists of resistance R2a, a capacitor C, and diode D. In addition, [0022] by which resistance 
R2a, R3a, and R3b are connected to input electrodes 2a, 3a, and 3b in order to maintain resistance R2b and balance for load 
current detection which were prepared in input-electrode 2b Next, actuation is explained. The electrical potential difference 
of the resonance frequency of the 3rd Rosen mold piezoelectric transformer 1 is impressed to input-electrode 2a and 2b from 
an input source 7 through resistance R2a and resistance R2b. It is impressed also by input electrodes 3a and 3b through 
resistance R3a and resistance R3b at coincidence. The electrical potential difference impressed to input-electrode 2a and 2b 
is outputted from an output electrode 5 as a high voltage of the resonance frequency by which the pressure up was carried 
out, and the electrical potential difference impressed to input electrodes 3a and 3b is outputted from an output electrode 6 as 
a high voltage of the resonance frequency of the reversed polarity by which the pressure up was carried out. Therefore, it 
comes to impress the high voltage which balanced from output electrodes 5 and 6 by Load RL. 

[0023] Moreover, the load current io flows two paths of the path of the output-electrode 5 -> load RL-> output-electrode 6 -> 
input-electrode 3a-> resistance R3a-> resistance R2a-> input-electrode 2a-> output electrode 5, and the output-electrode 5 -> 
load RL-> output-electrode 6 -> input-electrode 3b-> resistance R3b-> resistance R2b-> input-electrode 2b-> output 
electrode 5, as shown in drawing. Then, the middle points of the secondary of the 3rd Rosen mold piezoelectric transformer 
1 can be considered to be 2a of an input electrode, 2b, and 3a and 3b. 

[0024] In the current detector 8, the descent electrical potential difference by the load current io of the one half which flows 
to resistance R2b was made rectification and smooth by Diode D and Capacitor C, and it has sent out to the next step (not 
shown). The frequency of an input source 7 is controlled based on the output from this current detector 8, and it constitutes 
so that the load current may be made regularity. 

[0025] By establishing a current circuit 8 in input-electrode 2b using this 3rd Rosen mold piezoelectric transformer 1, a 
secondary can be insulated and separated completely a primary side. Since the stray capacity of Load RL can be reduced 
sharply and the leakage current can be pressed down to the minimum, high-pressure high frequency can be impressed to a 
load in the condition of having been stabilized. 

[0026] Drawing 3 is the explanatory view of the leakage current in the drive circuit of the piezoelectric transformer of this 
invention. The output of the 3rd Rosen mold piezoelectric transformer 1 from output electrodes 5 and 6 is a balanced output, 
and will be floated from the ground. For this reason, the stray capacity of Load RL is the stray capacity CS with pair-SU. It 
becomes the form connected to the two-piece serial, and is stray capacity CS. It becomes half. The leakage current il 
accompanying this Since it becomes half [ of the conventional stray capacity shown in drawing 8 ], the leakage current also 
serves as half and the drive using a frequency higher than the conventional drive circuit is enabled. 
[0027] 

[Effect of the Invention] As explained above, the 3rd Rosen mold piezoelectric transformer by this invention Form the input 
electrodes 2a and 3a by the side of primary on the surface of a center section, and input-electrode 2b and 3b are prepared in 
the location of the rear face of the center section corresponding to these input electrodes 2a and 3a. Prepare the output 
electrode 5 and output electrode 6 of a secondary in a surface flank, and polarization processing of said center section is 
carried out in the thickness direction. While carrying out processing polarization of the both-sides section except said center 
section at the same direction of a longitudinal direction and insulating input-electrode 2a, 2b, and the input electrodes 3a and 
3b by the side of primary, and input-electrode 2a by the side of primary, 2b, Since the location of 3a and 3b and the location 
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of the output electrodes 5 and 6 of a secondary are node points, it is effective in it being possible to perform connection and 
support of the lead wire of close and an output in those parts, and being able to prevent an open circuit of degradation and 
lead wire. 

[0028] Moreover, the 3rd Rosen mold piezoelectric transformer of this invention The primary side input circuit which 
impresses the alternating voltage from an input source 7 to input-electrode 2a by the side of [ which was prepared in the front 
rear face of the center section of the 3rd Rosen mold piezoelectric transformer 1 ] primary, 2b, and 3a and 3b, The secondary 
output circuit which connects Load RL between the output electrode 5 of the secondary prepared in the flank of the front 
face of the 3rd Rosen mold piezoelectric transformer 1, and an output electrode 6, Since it constitutes from a current detector 
8 which detects the load current of a secondary prepared in any one of input-electrode 2a by the side of primary, 2b, and the 
3a and 3b and the primary and primary side is insulated It is mitigated sharply and the stray capacity of a load is enabling the 
stable drive on a higher frequency with reduction of the leakage current. 



[Translation done.] 
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